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Marine organisms produce a wide variety of metabolites that display diverse biological 
activities and unique structural features. Many of these marine natural products belong to novel 
chemical groups which have not been found from the terrestrial organisms. Marine sponges 
have been ranked at the top with respect to the discovery of new bioactive compounds with 
potential pharmaceutical applications. It has been widely recognized that marine sponges 
produce substances possessing an enormous array of anticancer, antibacterial, antiviral, anti-
inflammatory, and enzyme inhibitory activities. 
In the course of our studies on bioactive substances from marine organisms, we have 
investigated marine sponges collected in Okinawa (Iriomote Island) and Indonesia (Manado, 
North Sulawesi). The ethanol extracts of sponges were tested for the antibacterial activity 
against Mycobacterium smegmatis and inhibitory effect against protein tyrosine phosphatase 
1B (PTP1B) activity. From these screening bioassays, seven samples of marine sponges were 
first selected for the chemical studies. 
The EtOH extract of the Okinawan marine sponge Halichondria panicea showed 
antibacterial activity against M. smegmatis with an inhibition zone of 10 mm at 50 µg/disc. 
Bioactivity-guided separation led to the isolation of four new alkaloids, named 
halichondriamines A–D (1–4), and a new bicyclic guanidine alkaloid, 6-epi-monanchorin (7), 
together with five known compounds, haliclonadiamine (5), papuamine (6), monanchorin (8), 
cyclo (L-Leu- L-Val) (9), and cyclo (L-Leu- L-Ile) (10). Compounds 1–6 exhibited the 
antimycobacterial activity with the inhibition zones of 6–16 mm at 10 µg/disc, while 7–10 
were not active at 20 µg/disc. Similar to the results observed for the antimycobacterial activity, 
compound 5 showed the stronger cytotoxic effect on the Huh-7 (hepatoma) cell line (IC50 = 3.6 
µM) than the geometric isomers (1 and 2) and open-chain derivatives (3 and 4). Compounds 7–
10 did not show an apparent activity on the proliferation of this cancer cell line. 
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Three new N-methyladenine-containing diterpenes, 2-oxoagelasines A (11) and F (12) 
and 10-hydro-9-hydroxy-agelasine F (13), were isolated from the Okinawan marine sponge 
Agelas nakamurai together with eight known agelasine derivatives, 2-oxoagelasine B (14), 
agelasines A (15), B (16), D (17), E (18), F (19), and G (20), and ageline B (21). Compounds 
13 and 15–21 inhibited the growth of M. smegmatis with inhibition zones of 10, 14, 15, 18, 14, 
20, 12, and 12 mm at 20 g/disc, respectively. The three 2-oxo derivatives (11, 12, and 14) 
were not active at 20 µg/disc. Therefore, oxidation at the C-2 position, which formed an ,-
unsaturated ketone, appeared to be an unfavorable structural modification for 
antimycobacterial activity. All compounds were inactive (IC50 > 10 M) against Huh-7 and EJ-
1 (bladder carcinoma) human cancer cell lines. Moreover, compound 20 inhibited PTP1B 
activity with an IC50 value of 15 μM. This is the first study to demonstrate that an agelasine 
derivative exhibited inhibitory activity against PTP1B. As the debromo-derivative 21 was not 
active, the Br atom seems necessary for this activity. 
Chemical investigation on the organic extract of an Okinawan marine sponge, Ircinia 
sp., resulted in the isolation of two new indole derivatives, 5-hydroxy-1H-indole-3-carboxylic 
acid ethyl ester (22) and 5-hydroxy-1H-indole-3-glyoxylate ethyl ester (23), together with  
seven known indole alkaloids, dragmacidonamine B (24), gesashidine A (25), hyrtiosulawesine 
(26), hyrtiomanzamine (27), hyrtimomine D (28), hyrtiosine A (29), and 5-hydroxy-1H-indole-
3-carbaldehyde (30). Compound 22 has previously been reported as a synthetic intermediate 
and obtained for the first time as a natural product. The EtOH extract of the sponge inhibited 
the growth of M. smegmatis at 50 μg/disc. Therefore, an antimycobacterial activity of isolated 
compounds 22–30 was tested. Unfortunately, the original activity detected in the extract was 
not reproduced by compounds 22–30 at 50 μg/disc.  
 
 
 
In the course of our screening for PTP1B inhibitors from marine sponges, we found that 
the ethanol extract of an Indonesian marine sponge Hyattella sp. inhibited the PTP1B activity. 
Bioassay-guided separation of the extract led to the isolation of two unique sesterterpenes, 
hyattellactones A (31) and B (32), together with two known sesterterpenes, phyllofolactones F 
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(33) and G (34). Hyattellactone A (31) was a scalarane sesterterpene with an α,β-unsaturated-γ-
lactone ring and an ethyl group at C-10 position, while B (32) was an epimer of 31 at the C-24 
position. Compounds 31 and 33 inhibited PTP1B activity with the IC50 values of 7.45 and 7.47 
μM, respectively. On the other hand, compounds 32 and 34 (24S-isomers of 31 and 33, 
respectively) showed much reduced activity than the 24R-isomers. Therefore, stereochemistry 
at the C-24 position will be very important for the inhibitory activities of these scalarane 
sesterterpenes. Moreover, compounds 31–34 did not inhibit cell proliferation of human T-cell 
lymphoma Jurkat cells at 24.2 µM. 
A new strongylophorine, 26-O-ethylstrongylophorine-14 (35), was isolated from the 
Okinawan marine sponge Strongylophora strongilata together with six known 
strongylophorines, 26-O-methylstrongylophorine-16 (36) and strongylophorines-2 (37), -3 (38), 
-8 (39), -15 (40), and -17 (41). Compound 35 inhibited the activity of PTP1B with an IC50 
value of 8.7 μM, while known compounds 36–41 gave the IC50 values of 8.5, > 24.4, 9.0, 21.2, 
11.9, and 14.8 μM, respectively. The inhibitory activities of strongylophorines possessing the 
acetal moiety at C-26 (35, 36, and 40) were stronger than those of the lactone derivatives (37 
and 39). This is the first study to demonstrate that strongylophorines exhibited inhibitory 
activities against PTP1B. 
The EtOH extract of the marine sponge Halichondria cf. panicea collected at Iriomote 
Island inhibited PTP1B activity. Bioassay-guided separation led to the isolation of a new 
polyacetylene, named isopetrosynol (42), together with four known compounds, petrosynol 
(43), adociacetylene D (44), (5R)-3,15,27-triacontatriene-1,29-diyn-5-ol (45), and petrosterol 
(46). Compound 42 inhibited the PTP1B activity with an IC50 value of 8.2 μM, while 
compound 43, a diastereomer of 42, showed only 29% inhibition at 21.6 μM. The IC50 values 
of compounds 43 and 44 were 7.8 and 12.2 μM, respectively. The inhibitory activity of 42, 
possessing the (3S, 14R, 17R, 28S) configuration, was stronger than that of the (3S, 14S, 17S, 
28S)-isomer (43). Therefore, the configurations of OH groups at C-14 and C-17 markedly 
affect the inhibitory activity against PTP1B. This is the first report on the inhibitory effects of 
polyacetylene compounds against PTP1B. 
Continuous efforts to find PTP1B inhibitors from marine sponges revealed that the 
EtOH extract of the Okinawan marine sponge Axinyssa sp. inhibited PTP1B activity. Bioassay-
guided separation of the extract led to the isolation of four known terpenes, N,N'-bis[(6R,7S)- 
7-amino-7,8-dihydro-α-bisabolen-7-yl]urea (47), (6R,7S)-7-amino-7,8-dihydro-α-bisabolene 
(48), (1R,6S,7S,10S)-10-isothiocyanato-4-amorphene (49), and axinisothiocyanate J (50), and a 
known steroid, axinysterol (51). Compound 47 exhibited potent inhibitory activity against 
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PTP1B in the enzyme assay with no cytotoxicity against two human cancer cell lines. 
Furthermore, compound 47 enhanced insulin-stimulated p-Akt levels in Huh-7 cells. Although 
the IC50 value of 47 (1.9 μM) was potent in the PTP1B enzyme assay, the enhancement 
observed in the p-Akt levels in Huh-7 cells was moderate. This discrepancy between the results 
obtained in the enzyme- and cell-based experiments may be ascribable to the permeability of 
47 to the intact cell membrane. Further studies will provide more details on the mechanisms of 
action and evaluate 47 as a candidate lead compound for anti-diabetes agents. 
 
In this study, fifty-one compounds including fourten new compounds were isolated 
from seven samples of marine sponges collected in Okinawa and Indonesia. This study  
revealed that marine sponges are still an attractive source for new natural products which can 
be the candidates and leads for new drugs.  
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